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Inhibitors of Proteolytic Enzvmes 

The present invention relates to the field of inhibitors of proteolytic enzymes and ro 
methods for identifying active substrates for proteolytic enzymes. 

Manv therapeutically useful drugs act as enzyme inhibitors In particular, proteolytic 
enzyme inhibitors have been the focus of much attention in the pharmaceutical 
industry, because they play a variety of roles in a multitude of biological systems. Their 
proteolytic activities are related to processes ranging from ceil invasion associated witn 
metastatic cancer to evasion of an immune response, as seen in certain paiasitic 
organisms, from nutrition to intracellular signaling to the site-specific proteolysis ot 
viral proteases and eukaryouc hormone-processing enzymes. However, the traditional^ 
random screening methods for the identification of lead molecules as inhibitors of 
proteolytic enzvmes are often laborious and time-consuming. Therefore new anc 
efficient methods which can accelerate the drug discovery process are greatly m 
demand. 

We consider that proteases contain an active catalytic site which tends to become 
increasingly activated as tne recognition pockets' (Si and S : etc) ana (S/anri S^etc) 
become better occupied. Therefore, it is important that those pans (T] and P : etcjdV 
and P-^etci of the inhibitor that best fit into these pockets are identified as quickly as 
possible in order to design novel protease inhibitors. Therefore, we have devisee a 
combinatorial method for the rapid identification of these binding motifs ^ which will 
Greatly expedite the synthesis of inhibitors of a variety of proteolytic enzymes 
s Uch as ' aspartyl proteases, serine proteases, metallo proteases and cystemvl 
proteases 

The use of a fluorescence resonance energy substrate ( FRET ) for the analysis ot 
proteolytic enzyme specificity was first published by Carmei. Since then manv 
different quenched fluorogenic substrates for measuring enzyme inhibition nave been 
described 'in the literature/" 1 : These substrates contain a fluorophore. F. m a P 
position (vide supra), which is quenched by another group, Q, present in a F position 
ivide supra) and separated from F by the scissile bond The advantage of the 
positioning of these substrates, F and Q. is that cleavage of a peptide bond occurs 
between the two substrates and, therefore, represents a more natural hydrolytic event 
--tv^t- *han the deavaee and release of a C -terminal chromopnore 



fluorescent N-ABz group is releasee attached either to an ammo ac;a or peptide. 



Immobilised libraries, where substrates are attached to a polymer or mopoivmer 
support have aiso been used for mapping protease binding sues.'- bingn et a! 
reponed recently that enzymatic substrate activity of 38 selected octapeptides attached 
via a linker to controlled pore giass :s predictive of the same activity of similar peptides 
in solution. However, these results are preliminary and only for a specific example 
Therefore, it is no: clear whether immobilised substrates attached to polymers car. 
reliablv replace soluble substrates in mapping the hindered protease binding sues 
especially since the hvdrophilic or lipophilic nature of the polymer and the size or the 
interstices within the polymer are bound to influence the reaction between the enzyme 
and its substrates. 

Mixtures of internally quenched, tluorogenic substrates have also recently oeen 
described in which the quencher group, Q, is 2,4-dirutrophenyl (Dnp) and is attached 
to the P side of the scissile bond, while the fluorogenic group, is N-methyl anthramlic 
acid (Nma) and is attached to the P r side/~ ^_ ^ 

The specificity of soluble peptide libraries have been determined. - Herman et al. 
described 10 an HPLC mass spectrometry technique in which 6 mixtures of 12S peptides 
were svnthesised which were N-terminally labelled with the Dnp group in order to 
allow UV monitoring on the HPLC. The disadvantage of this approach is that each 
assay mixture has to be individually analysed, because no tluorogenic substrate is 
revealed, and that the effective concentration of each separate component is limited by 
the size of the mixture because of overall solubility factors 

Drevin et ai.''~ have suggested the use of individually synthesised tluorogenic substrate., 
for the determination of enzvme activity using a chromophore which cneiates 
lanthanide ions. Garmann anc Phillips nave suggested the use of FRET substrates :n 
which the fluoroeenic and quencher moieties are attached via thiol or amino functional 
groups after the peptide has been svnthesised, but this has the disadvantage that they 
Ire not m librarv form and that these functional ammo and thiol groups need to oe 
selectively revealed after the peptide has been synthesised Wang et al. have suggested 
the use of the EDANS and DABCYL fluorescor and quencher painng tor tne 
individual synthesis of substrates for proteolytic enzymes. 

The above methods which have used FPET techniques for the mapping of the activ e 
site around a specific protease suffer from one or more of the following disadvantages ^ 
i. because of general aqueous insolubility they do not produce mixtures or 
compounds in a form suitable for high throughput screening in aqueous 

solution . , ., - „ 

ii the denvatised compounds cannot oe prepared m combinatorial library ro,.n 

using solid phase techniques. 

the mixtures which have been used"'" were not self-decoding, ana needed time- 
consumina deconvolutive resynthesis for identification of the active moiectiies 



in. 




Brief Description of the Invention 

The present invention relates to the field of: 

i. the inhibition of proteolytic enzymes. 

ii the rapid generation of stucture-activity relationships using auto- 
deconvoluting combinatorial libraries, which facilitate the invention of 
novel inhibitors of proteolytic enzymes. 

iii. the detection and measurement of proteolytic enzyme activity using 
combinatorial FRET ( fluorescence energy transfer) libraries of molecules. 

iv. the establishment of biological assays for proteolytic enzymes through the 
rapid discover)' of highly active substrates for proteolytic enzymes 

We describe herein a process which can be used for the rapid generation of structure- 
activity relationship ('SAR) data and, therefore, the characterisation of the binding 
motif of any protease, e.g an endoprotease, and winch will, therefore, facilitate: 
i the development of a sensitive enzyme inhibition assay by using the best 

compound in the library as the fluorogenic substrate for the proteolytic 

enzyme under scrutiny, 
ii. the invention of novel proteolytic enzyme inhibitors by rapid characterisation 

of the best binding motif, 

iii computer aided drug design to design potent inhibitors using known 
methodology, and also in prioritising which pre-syntbesised compounds in 
the m-house and commerciallv available databases to assay. 



Two complementary compound libraries, LI and L2, each containing n x loOO 
compounds, of tne type A-B M0 -C M o-Di. s -n(Ei-2)-F-G, are prepared in which 

A = a fluorescor internally quenched by F, preferably an unsubstituted anthranilic acid 
derivative, connected by an amide bond to R. 

B. C D, E. arc natural or unnatural ammo acid residues connected together by amide 
bonds, although 13. C. D and H can be any set of groups, provided that the scissne 
bond between D-H is an unsubstituted amide bond 

F - a quencher carabie of internally quenching the nu Tescor A. preferably an 
unsubstituted or substituted 3-mtroryrosme derivative. 

G - optionally present and is a hydrophiiic moiery, preferably as aspartyl amide moiety. 
If present, G advantageously ensures that all compounds in the library are imparted with 




The numbers represented in subscript following residues B, C, D and E refer to the 
number of possibilities from which those residues are selected. Thus, by way of 
illustrative example, A-B^-C-D-E.-F-G represents a mixture of the following ten 
compounds: 

A-B.-C-D-E.-F-G 
A-B r C-D-E r F-G 
A-B : -C-D-E : -F-G 
A-B 4 -C-D-E,-F-G 
A-B 5 -C-D-E,-F-G 
A-B.-C-D-E^-F-G 
A-B ; -C-D-E~-F-G 
A-B.-C-D-E.-F-G 
A-B 4 -C-D-E-F-G 
A-B^C-0-E.-F-G 

The general combinatorial formula for the library can be expressed as: 

Ai-Bio-Cio-D8-nOE 2 )-Fi-G: 

providing 1 x 10 x 10 x 8 xnx 2 x 1 x 1 = 1600n compounds. 

Both compound libraries, LI and L2, of the above type are synthesized using solid 
phase techniques using the Multipin approach 24 such that each library contains 1600n 
compounds as SOn mixtures of 20 distinct, identifiable compounds. These 20 
component mixtures are then placed separately into each of SO wells of a 96 well plate 
(the other two ianes are used for control experiments) and then screened against a 
known quantity of the protease. 

Thus ii is an important part of the invention that regardless of the number of compounds 
contained in the two libraries Li and L2 

H600n, where n = any integer between 1 and 4) the libraries themselves are 
complementary and amenable to deconvolution without recourse to resynthesis. It is 
also an important pan of the invention that the horary matrix has been especially 
tormatted so that the most important site pairings P : and P] for proteolytic enzymes 
can be identified immediately without recourse to resynthesis. 

Those compounds of the type A-B-C-D-E-F-G, that are the better substrates for the 
protease will be cleaved, and can be readily identified because the fluorescor, A, will 
be cleaved from its nearby quencher F, in a time dependent manner which can be easily 
quantified. The fluorescent quenching by F of A only occurs when the two are in 
nearby proximity, normally within 20 angstrom units. Hence cleavage of the bond D-E 
allows F to move further away from A and thus allow A to fluoresce when excited by 
light of the correct wavelength. 




Ln thus manner the most active compound can be rapidly identified without the need for 
further resynthesis and deconvolution. Moreover, the wells that show the most rapid 
development of fluorescence can also be analysed by mass spectrometry, since by 
comparison with the original mixture, the identity of the most efficient substrate can be 
found by its disappearance into its two component pans, e.g A-B-C-D and E-F-G 
Hence the problem of library- deconvolution can be overcome and the most active 
substrate for the enzyme can be rapidly identified. 

In addition, after the initial treatment of the proteolytic enzyme with the library 
mixtures, LI and L2, the residual enzymatic activity in each well can be quantified bv 
the addition of a the most potent fiuorogenic substrate for the enzyme, which is found 
in the 6400 compound library. Because of the nature of the library design this can be 
quickly prepared and purified. If there is no appearance of increased fluorescence with 
the known substrate, SI, then the oresence of an enzyme inhibitor can be interred, 
which again can be quickly identified without the need for resynthesis 

The general description of the library layout will now be described with reference to 

figures 1 ro 14. 




For example, when n z \ and the library contains 1600 compounds, in the first column 
of the first row (AT) ( Fig. 1) in the first plate (PI) of the library LI , (hereinafter 
designated as location A1,P1,L1 ) there will be one C component, Ci, one D 
component, Di the ten B components and the two E components (Ei and E 2 ) (Fig. 2). 
In the tenth column of the first row (A 10) in the first plate (PI) of the library LI, 
(hereinafter designated as location A10,P1,L1) there will be one C component, do, 
one D component, Li, the ten B components and the two L components (E l and E 2 ). 
In the tenth column of the eighth row (11$) in the first plate (PI) of the library LL 
(hereinafter designated as location HS,P1,L1) there will be one C component, C u:! , one 
D component. the ten B components and the two 1: components (Ei and E 2 ). 
Hence all 1600 components are present in the one plate, because the SO wells each 
contain 20 components. 

A second complementary library is synthesised as follows (Fig. 3) In the first column 
of the first row (Al ) of the first plate (PI) of the library, L2, (hereinafter designated as 
location ALPLL2). there will be ten C components, two D components (Di and D : h 
one B component, Bi, and one E component, Ei. In the tenth coiumn of the fire; row 
(A10) of the first plate (PI) of the library, L2, (hereinafter designated as location 
A10,P1,L2), there wiil be ten C components, two D components (Di and D 2 ), one B 
component, B ; >, and one E component, E;. In the first column of the second row (Bl ) 
of the first plate (PI) of the library, L2. (hereinafter designated as location A10.P1.L2 1 > 
there will be ten C components, two D components (Di and D: : ), one B component 
Bi, and one E component. E : In the tenth column of the second row (B10) of the firs: 
piate (PI) of the library, L2, (B10.P1,L2) there will be ten C components, two D 
comDonents < I > : and D 2 ), one B component, B 10 , and one E component. E : Hence 
onlv the first two rows are used to accomodate 4(30 compounds in total 
In the first joiomn of the first row (AL of the second plate (P2) of the lihrarv. LI 
(hereinafter designated as location A1,P2,L2), there will be ten C components, two L J 
components id and CA one B component, B N and one E component, E. (Ida 4) li. 
the tenth column of the first row (A10) of the first plate (P2) of the library. L2 
(hereinafter designated as location A10,P2,L2), there will be ten C components, two F' 
components i D ? and D 4 ), one B component. Bio, and one E component, Ei. In the tirsi 
column of the second row (BL) of the second plate (P2) of the library. L2. (hereinafter 
designated as location B1.P2.L2), there will be ten C components, two D component., 
, f) 3 and D<i, one B component. B>, and one E component, E 2 In the tenth column of 
the second row iBiO) of the second plate (P2) of the library. L2. <B10.P2,L2), there 
will be ten C components, two D components (D ? and D 4 ), one B component, B :0 , and 
one E component, F : . Hence onlv the first two rows are used to accomodate 40<> 
compounds in total 

In the first column of the first row (Al) of the third piate <P3) of the library, L2, 
(hereinafter designated as location A1,P3,L2), there will be ten C components, two V) 
components <D ? and D 6 ), one B component, B u and one E component, Ei (Fig 5) In 
the tenth column of the first row (A10) of the third plate (P5) of the library, L2, 
(hereinafter designated as location A10,P3,L2), there will be ten (2 components, two D 
components (D 5 and D 6 ), one B component, B I0 , and one E component, E\. In the first 
column of the second row (Bl) of the third plate (P3) of the library, L2, (hereinafter 
designated as location B1,P3,L2), there will be ten C components, two D components 
<D 5 and D 6 ), one B component, B u and one E component, E 2 . In the tenth column of 




the second row (BIO) of the third plate (P3) of the library, L2, (B10,P3,L2), there will 
be ten C components, two D components (D 5 and D 6 ), one B component, D u % and one 
E component, E2. Hence only the first two rows are used to accomodate 400 
compounds in total. 

In the first column of the first row (Al) of the fourth plate (P4) of the library, L2, 
(hereinafter designated as location A1,P4,L2), there will be ten C components, two D 
components (D 7 and D 8 ), one B component, B u and one E component, E\ (Fig. o). In 
the tenth column of the first row (A10) of the fourth plate (P4) of the library, L2, 
( hereinafter designated as location AI0,P4,L2), there will be ten C components, two D 
components (D 7 and D s ), one B component, B ]0 , and one E component, Ei. In the first 
column of the second row (Bl) of the fourth plate (P4) of the library, L2, (hereinafter 
designated as location B1,P4,L2), there will be ten C components, two D components 
(D 7 and IX), one B component, Bi, and one E component, E? In the tenth column of 
the second row (BIO) of the fourth plate (P4) of the library, L2, (B10,P4,L2), there 
will be ten C components, two D components (D 7 and D 8 ), one B component, D 10> and 
one E component, E 2 . Hence only the first two rows are used to accomodate 400 
compounds in total. 

In this fashion two complementary libraries, LI and L2 are prepared. In library, LI, 
each of the SO of wells contains a mixture of 20 components providing 1600 
compounds for screening. In library, L2, four plates are used in which only the first 
two columns and rows are employed, providing 20 wells of 20 components per well 
per plate, and furnishing the same 1600 compounds in library, LI, but in a format in 
which no two compounds found together in library, LI, will be found together in 
library, L2 

Thus it is an important pan of the inv ention thai the compounds contained in the two 
libraries LI and L2 are novel and that the libraries themselves are complementary, in 
that anv two compounds which are found together in a 20 component mixture in the 
same location (e g A1P1L1) in library. LI. are not found together in anv of the 20 
component mixtures in any location of the library. 1,2 

In analogous examples, where separately n 2, 3 or 4, extra plates are constructed in 
library, LL format to accomodate the component pairs E; and E 4 (n 2), E< and E„ <n 
" i. and L- and E. in 4 ». ; espcctiveiv Lor the respective deconvoiution libraries oi 
the :vpe, L2. the respective i^'as ;n the plates PL ILL P.L and P4. are mcieasrngL 

tilled with the paired component.; IX and IX. 1L and IX, and I) and 1)... and IX and 
IX. respective!-* 




For example, when n = 3, and the library contains 4800 compounds, in the first 
column of the first row (Al) in the first plate (PI) of the library LI, (hereinafter 
designated as location A1,P1,L1) there will be one C component, Ci, one D 
component, D u the ten B components and the two E components (Ei and E 2 ). In the 
tenth column of the first row (A10) in the first plate (PI) of the library LI, (hereinafter 
designated as location A10,P1,L1) there will be one C component, Cio, one D 
component, D !; the ten B components and the two E components fEi and E 7 ). In the 
tenth column of the eighth row fH8) in the first plate (PI) of the library LI, 
( hereinafter designated as location H8,P1,L1) there wall be one C component, do, one 
D component, D 8 , the ten B components and the two E components (Ei and E 2 ) 
Hence 1600 components are present in the one plate, because the 80 wells each 
contain 20 components. 

In the first column of the first row CA1) in the second plate (P2) of the library LI, 
t hereinafter designated as location A1,P2,L1 ) there will be one C component, Ci, one 
D component, D u the ten B components and the two E components (E 3 and E 4 ). In the 
tenth column of the first row (A10) in the second plate (P2) of the library LI, 
( hereinafter designated as location A10,P2,L1) there will be one C component. Cm, 
one D component, Di, the ten B components and the two E components (E 3 and E^J 
In the tenth column of the eighth row (H8) in the second plate (P2) of the library LI, 
( hereinafter designated as location H8,P1,L1 ) there will be one C component, Cio, one 
D component, D 8 , the ten B components and the two E components {E 3 and E 4 ) 
Hence 1600 components are present in the one plate, because the SO wells each 
contain 20 components. 

In the first column of the first row (Al) m the third plate (P3) of the library LI. 
(hereinafter designated as location A1,P3,L1) there will be one C component, Ci, one 
D component, Di, the ten B components and the two E components (Es and E 6 ). In the 
tenth column of the first row (A 10) in the third plate (P3) of the library LI. 
( hereinafter designated as location A10.P3X1) there will be one C component, C^, 
one D component, Di, the ten B components and the two E components (E? and E^) 
In the tenth column of the eighth row (H8) in the third plate (P3 ) of the library LI. 
(hereinafter designated as location HS,P3,L 1 . ) there will be one C component, Cio, one 
C component, Cg, the ten B components and the two E components (E 5 and E,j 
Hence loOO components are present in the one plate, because the 80 wells each 
contain 20 components. In total the three plate, PI, P2 and P3, contain loOO 
compounds. 




For example, when n - 4, and the library contains 6400 compounds, in the first 
column of the first row (Al) in the first plate (PI) of the library LI, (hereinafter 
designated as location A1,P1,L1) there will be one C component, d, one D 
component, Di, the ten B components and the two E components (E\ and E?) (Fig. 7) 
In the tenth column of the first row (A 10) in the first plate (PI) of the library LI, 
(hereinafter designated as location A10 ; P1,L1) there will be one C component, do, 
one D component, Di, the ten B components and the two E components (Ei and E 2 ). 
In the tenth column of the eishth row (IIS) in the first plate (71) ot the library LI, 
(hereinafter designated as location H8,P1,L1 ) there will be one C component, do, one 
D component, D 8 , the ten B components and the two components (E\ and E 2 ) 
Hence all 1600 components are present in the one plate, because the 80 wells each 
contain 20 components. 

Tn the first column of the first row (Al) in the second plate (P2) of the library LI, 
(hereinafter designated as location A1,P2,L1) there will be one C component, d, one 
D component, D t , the ten B components and the two E components (E ? and E 4 ) (Fig. 
8) In the tenth column of the first row (A10) in the second plate (P2) of the library 
Li, (hereinafter designated as location AI0.P2,LI) there will be one C component, 
B 10 , one D component, D u the ten B components and the two E components (E? and 
E4). In the tenth column of the eighth row (H8) in the second plate (P2) of the library 
LI, (hereinafter designated as location H8,P1,L1) there will be one C component, do, 
one D component, D$, the ten B components and the two E components (E : , and E 4 ). 

In the first column of the first row (Al) in the third plate (P3) of the library LL 
(hereinafter designated as location A1,P3,L1 ) there will be one C component, d, one 
F) component, Di, the ten B components and the two E components (E< and E 6 ) (Fig. 
°) In the tenth column of the first row (A 10) in the third plate (*P3) of the library Li, 
(hereinafter designated as location A10,P3,L1) there will be one C component, do, 
one D component, d, the ten B components and the two E components (E5 and E^K 
In the tenth column of the eighth row (HS.i in the third plate (P3) of the librae LI, 
(hereinafter designated as location HS,PI,L1) there will be one C component, d^ one 
D component, D,<, the ten B components and the two E components (E 5 and EL) 

In the first column of the first row (Al) in the fourth plate (P4) of the library LI, 
(hereinafter designated as location ALP4,L1) there will be one C component, C . one 
I) component, Di, the ten B components and the two E components (E- and L. : ) (Fig 
Lo Likewise, in the tenth coiunin of the first row (A 10) in the fourth plate ( P4 ) of the 
i:brarv Li, ( her emafter designated as location A10,P4,L1) there will be one C 
component, do, one D component. L>i, the ten B components and the two E 
components (E7 and Es). In the tenth column of the eighth row (HS) in the fourth 
plate i"P4) of the library LI, (hereinafter designated as location HS,PLL1) there will be 
one C component, do, one I) component, D«, the ten 13 components and the two E 
components (E 7 and E s ) 



■ -ne n component. B : , ano one i\ component, L ; ilvd 1 i j In the lentil column ot the 
fust o>w 1 Aid) of the first plate (PL) of the library-, L2, (hereinafter designated as 
location ALLPLL2). there will be the ten C components, two D components (!")• and 




I):), one B component, B UK and one E component, In the first column of the eighth, 
row (HI) of the first plate (PI) of the library, L2, (hereinafter designated as location 
HfPf L2), there will be the ten C components, two D components (T^ and D 2 ), one B 
component, B u and one E component, E*. In the tenth column of the eighth row (H10) 
of the first plate (PI) of the library, L2, (H10,P1,L2) there will be the ten C 
components, two D components (Di and D 2 ), one B component, Bio, and one E 
component, Eg. Hence the matrix containing all ten columns and all eight rows are 
used to accomodate 1600 compounds in total. 

In the frst column of the first row (Al) of the second plate (P2) of the Iibraiy, L2, 
(hereinafter designated as location A1,P2,L2), there will be ten C components, two D 
components ('D 3 and D 4 >, one B component. Bi, and one E component, Ei (Fig. 12). In 
the tenth column of the first row (A 10) of the first plate (P2) of the library, L2, 
(hereinafter designated as location A10,P2,L2), there will be ten C components, two D 
components (D 3 and D 4 ), one B component. Bio, and one E component, Ej. In the first 
column of the second row (Bl) of the second plate (P2) of the library, L2, (hereinafter 
designated as location B1.P2,L2), there will be ten C components, two D components 
< D 5 and D 4 ), one B component, Bi, and one E component, E 2 . In the tenth column of 
tne eighth row (H10) of the second plate (P2) of the library, L2, (H10.P2.L2), there 
will be ten C components, two D components (D? and Di), one B component, Bm, and 
one E component, E$. 

In the first column of the first row (Al) of the third plate (P3) of the library, L2, 
(hereinafter designated as location A1,P3,L2), there will be ten C components, two D 
components (D ? and D 0 ), one B component, B t , and one E component, E- t tFig. 13) In 
the tenth column of the first row (A 10) of the third plate (P3) of the library, L2, 
thereinafter designated as location A10,P3,L2), there will be ten C components, two D 
components ('D< and D,j, one B component. Bio, and one E component, t: : In the first 
column of the second row (Bl) of the third plate 'P3) of the library, L2, (hereinafter 
obsignated as location B1.P3.L2), there will be ten C components, two D components 
(D 5 and D 6 ), one B component, Bi, and one E component, E 2 . In the tenth column of 
the eighth row fH 10) of the third plate (P3) of the library, L2. (H 1 0,P3,L2 ), there will 
be :en C components, two D components (D< and D,,), one B component, B 10 , and one 
I: component, Es. 

In the first column of the first row (Al) of the fourth plate (P4^ of the library. L2, 
(hereinafter designated as location A1,P4,L2), there will be ten C components, two D 
components (D- and D>), one B component, B u and one E component, E-, (Fig. 14). In 
the tenth column of the first row (A10) of the fourth plate (P4) of the libraiy. L2, 
thereinafter designated as location A10,P4,L2), there will be ten C components, two D 
components (D7 ana D 8 ), one B component, B 10 , and one E component, E- ; . In the first 
column of the second row (Bl) of the fourth plate (P4) of the library, L2, (hereinafter 
designated as location B1.P4,L2), there will be ten C components, two D components 
(D 7 and D s ), one B component, Bi, and one E component, E 2 . In the tenth column of 
the eighth row (H10) of the fourth plate (P4) of the library', L2, (H10.P4,L2), there 
will be ten C components, two D components (D 7 and D s ), one B component. Bio, and 
one E component, E$. 
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Abbreviations used herein 

are as follows: Abz, arninobenzoyl; DMT, dimethyiformamide; Fmoc, 

fluorenylmethoxycarbonyl; HPLC, high performance liquid chromatography, Prp, 
pentafluorophenyl, tBoc, tert-butoxycarbonyl; tBu, ten-butyl, TFA, tnfluoroacetic 
acid, Pmc, pentamethyl chroman, Pbf, pentamethylbenzoluran, TBTU, 2-(lH- 
Bemttrotnazole- 1 -yl)- 1,1, 1 ,3,3-tetramethyluronium tetrafluoroborate; HOBt, N- 
hydroxybenzotnazole; Trt, Tntyl. 

The compounds were synthesised using the Multipin approach^ 0 using Fmoc-Rmk 
amide Macro crowns (Ciiiron Mimotypes Pty., Ltd., 1 1 Duerdin Street, Clavton 
Victona 3 16S, Australia) with a loading of 7 uMoies. The coupling chemistry 
employed ; s similar to that reported in the literature"' for fluorenylmethoxycarbonvl 
protected ammo acids and activated pentafluorophenyl esters, in which the side-chains 
are protected using acid labile protecting groups known to those skilled in the art, such 
as Boc- (for the -NFL of Lysine, and -NH 2 of anthranilic acid), tBu- ( for the -OH 
groups of serine, threonine and tyrosine), t-But for the -COOH group of Aspanic acid 
and Glutamic acid, Trityi- (for the .Amide of As par,? cine and Glut amine, and the amine 
functionality of the Histidine nng; Pmc or Pbf (for the guanidino function of argirune) 
The N-cc-fluorenylmethoxycarbonyl protecting group of the coupled residues were 
cleaved using 20% piperidme in dimethyiformamide (DMF) for 30 minutes at 20° C. 
The coupling reactions for the free acids such as Boc-ABz-OH ('Boc-2-aminobenzoic 
acid), and Fmoc-(3-m:ro)t\Tosine-OH were accomplished using 10 equivalents of a 
mixture of the free acid (1 eq.) :TBTU (0.9S eq.): HOBt (0.9S eq.) : N- 
methvimorpholine (\ 96 eq. ) in dimethyiformamide (500 llL ) as solvent for 2 hours at 
20" C The other amino acids were coupled as their pentafiuoroonenyl esters' 5 for 2 
hour: . 

Hence, in order :o couple approximately equal ratios of each component in the 
mixture of the denvatised ammo acids as their pentafluorophenyl esters, a solution of a 
total o: 0.95 equivalents (relative to the amino group loading on the resin) of the 
maxture of amino acid pentafluorophenyl esters HOBT i'l eq.) in DMF (500 llL) 
were coupled for 16 hours at 20" C. The pins were then washed well with DMT and 
then recoupled usmg the same mixture under the same conditions. Using a 16 hour 
double coupling protocol with euuimoiar mixtures of the denvatised pentatluoropnenyl 
esters of the ammo acids :n siiuahtlv less than I equivalent. :t t postbie to obtain 
cp; p.w;m atc:v eota. amount - : of the coupled products tc> the pin. In this fashion the 
nor ar.es are constructed with 2' ] ■:ompounds present on each crown v f resin "1 he 
com; cMinds were : leaved fr«\m the crowns directlv into the SO .iesionated wells of the 
desired °^ well plate (Fig. 1 c In the cleavage protocol each crown was treated with a 
mixture (500 aL) containing tnfluoroacetic acid (95%), triethylsiiane <5°o) for 2 hours 
at 20' C. The crowns were then washed with tnfluoroacetic ac;c (500 uL) and this 
was then combined with the cleavage solution. 

The h'moc-Rink amide Macro crowns (Chiron Mimotvpes Ptv . Ltd. 11 Duerdin 
Street (T avion Victoria 3 I OS. Australia ) at 7 uMoi load: no per cr<nvn. were coupled 
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equivalents of a mixture of the i ; rnoc-( '3-nitro)tyrosine-OI I (1 eq.) TBTL (0.98 eq.): 
HOBt (0.98 eq.) . N-methylmorpholine (1.96 eq.) in dimethylformamide as solvent at 
0.14 M concentration for 2 hours at 20° C. Removal of the Fmoc group (vide infra) 
was followed by coupling of the mixtures of amino acids in the ratios outlined and 
under the conditions described (vide infra). 

In a particular example the amino acids comprising group B include Ala, Val, Leu, Ser, 
Asa, Gin, Glu, Lys, Phe, Pro. The amino acids comprising group C include Ala, Val, 
Leu, Ser, Asn, Gin, Glu, Lys, Phe, Pro. The amino acids comprising group D include 
Ala, Val, He, Leu, Nle, Ser, Glu, Phe. For n^4, the amino acids comprising group E 
include Ala, Val, He, Leu, Nle, Ser, Glu, Phe. Otherwise any selection from the amino 
acids can be made for n=l, 2, or 3. 

The plates containing the combined cleavage solutions and were then evaporated to 
drvness to yield the component mixtures using a rotary centrifuge (/'SPEED VAC", 
Savant Instruments Inc., Farmingdale, NY) at 800 rpm for 1 hour at 20 u C under a 
reduced pressure of 10~ 2 mmHg. Each component was then transferred to the final 
mother plate (Fig. 1) using a (50%: 45%: 5%) mixture of acetonitrile: water: acetic 
acid. The plates were then lyophilised to dryness using at 20° C under a reduced 
pressure of 10" 2 mmHg, and then stored under nitrogen at -20° C. In this fashion 
iibiaries of the type shown in Figures 2-14 were prepared. 
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The novel methodology described herein greatly faciltiates the invention of 
therapeutically useful proteolytic enzyme inhibitors and is commercially exploitable 
This is because the nest substrate motif for the proteolytic enzyme can be rapidly 
identified, and, since there exists in the literature a variety of ways for attaching motifs 
which react with the active site of a proteolytic enzyme, especially for aspartyf 
metaUo, senne and cysteinyl proteases, an enzyme inhibitor can be readily svnthesised. 
Moreover, amide bond replacements or transition state mimetics which can be 
incorporated into the molecule, and would be especially useful for the inhibition of 
aspanvl or metailo proteases. 

The method described also facilitates the rapid development of a screening assay for 
novel protease inhibitors. The most potent fluorogenic substrate discovered by library- 
screening can subsequently be used for the detection of inhibitors of the particular 
proteolytic enzyme under scrutiny 

The presence of an inhibitor within the compound libraries described is readily detected 
by retreatment of the assay mixture with the most active fluorogenic substrate, which 
will allow the immediate measurent of the remaining proteolytic enzyme activity 

The invention provides self-decoding, combinatorial fluorogenic libraries, and it will 

creativ facilitate the design and invention of novel protease inhibitors because: 

\ The peptides of the library may have increased aqueous soiubiiicy in comparison 

to peptides containing similar and other fluorogenic and quencher groups, 
n The peptides are stable to contaminating exopeptidases. 

lii. The self deconvolution method described, coupled with the continuous analysis 
of the rate of substrate cleavage data, allows the immediate identification o: 
the most active binding motif contained within the substrate library. 

iy The method allows for the rapid assessment of the enzyme assay mixture ror 
any compounds in the "library that are acting as enzyme inhibitors. 
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First Lxample of Library Matrix where n^l 



Component Distribution in Plate 1, Library 1 (n-l) 
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Component Location in Plate 1, Library' 2 (n=l). 
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Component Location in Plate 2, Library 2 (n=l). 
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Component Location in Plate 3, Library 2 (n=l). 
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Component Location in Plate 4, Library 2 (n-1). 
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Example Library where n=4 
Component Distribution in Plate L Library 1 (n=4) 
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Component Location in Plate 2, Library 1 (n=4) 
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